Abstract: Protomyces buerenianus Buhr, a new species of mycobiota of Slovakia is presented. The fungus was found on the living leaves and stems of neophytic host plant Galinsoga parviflora Cav. (Asteraceae). Its description and illustration are given and distribution is discussed.
Introduction
The species of the genus Protomyces Unger (Protomycetales, Ascomycota) are dimorphic obligatory parasites of plants belonging to Apiaceae, Asteraceae and Cichoriaceae and represent natural components of phytocenoses. The mycelium invades the host tissues intercellularly and concentrates mainly around the vascular bundles. They are altered morphologically and hypertrophy and hyperplasia of infected plant host tissues result in the formation of distinct galls or swellings on stems, leaves, flowers, fruits and other aerial parts of plants (Büren 1915) . Since the fungi of Protomycetales are not important parasites of agricultural plants, they are often overlooked and belong to a poorly known group of mycobiota in many European countries. Members of the genus Protomyces parasitize the host plants of the family Apiaceae (Protomyces macrosporus Unger), Cichoriaceae (Protomyces pachydermus Thüm. on Taraxacum, Protomyces kriegerianus Büren on Leontodon, Protomyces crepidis -paludosae Büren on Crepis), Asteraceae (Protomyces cirsiioleracei Buhr on Cirsium). They are physiologically specialized to host plants and occur mainly in Europe (Büren 1922; Gjaerum 1964; Reddy & Kramer 1975; Sa lata 1979; Bacigálová 2004; Bacigálová et al. 2005) .
In Slovakia it is a well-known fact that five species of Protomycetales occur, classified into two genera (Bacigálová 2004; Bacigálová et al. 2005) . Protomyces buerenianus Buhr has recently been found on Galinsoga parviflora Cav. (Asteraceae) in the garden of Institute of Botany in Bratislava (phytogeographically belonging to National Nature Reserve (NNR) Devínska Kobyla hill). It is the first report of this fungus occurring in Slovakia. Until now the species has been known in Europe only in Germany (Buhr 1949) and Poland (Sa lata 1979) .
Material and methods

Material
Protomyces buerenianus Buhr on living stems and leaves of Galinsoga parviflora Cav. was found in the garden of Institute of Botany, Slovak Academy of Sciences in Bratislava (Patrónka), south-east part of NNR Devínska Kobyla hill in ruderal plant community (26.06. 2004, 15.07.2004, 04.08. 2004.) leg. et det. K. Bacigálová.
Voucher specimens are deposited in the Mycological Herbarium of Institute of Botany, Bratislava (SAV).
Methods
Identification of the fungus was based both on visual symptoms of infected plants and anatomical-morphological characteristics. Cross and longitudinal sections from naturally infected leaves or stems were observed in a drop of 50% lactic acid coloured with methylen blue. Observations were carried out using the Amplival light microscope fitted with microphotographic equipment. One hundred ascogenous cells were measured following Parmasto & Parmasto (1987) recommendations. The following abbreviations are used in this paper: L -mean ascogenous cells length (arithmetical mean of all ascogenous cells, µm), W -mean spore width (arithmetical mean of all ascogenous cells, µm), Q -quotient of the mean ascogenous cells length and the mean ascogenous cells width (L/W ratio), (n = x/y) x measurements of ascogenous cells from y specimens (Niemelä 1998) .
Results and discussion
Fungus description
Protomyces buerenianus Buhr, Phytopath. Z. 15: 405, 1949 Macroscopic characters Infection symptoms are very conspicuous and easily recognizable. The fungus causes swellings and galls on living leaves and stems of Galinsoga parviflora along the main and lateral veins of leaves and stems (Fig. 1) . The galls are glassy, translucent, white -green, later pale to yellow. Easily recognizable yellow spots with networks of swollen veins and veinlets appear on the leaves. The infection process starts on the plant hypocothyl under suitable ecological conditions (temperature and soil moisture). The fungus can grow also in the adventive roots of young plants of Galinsoga parviflora. Intercellular mycelium grows regularly with host plant tissues along the main veins from stem base to leaf tissues causing thickening of the tissues. Later the thickened stem tissues are hypertrophically changed, which leads to the formation of white-green to yellow coloured hard galls up to 20-50 mm in diameter. Intensively infected plants are morphologically changed; young plants are dwarfed, plant parts with 10-20 galls are also physiologically weakened and often without flowers. During development of ascogenous cells the cuticle of plant tissues is ruptured and the galls with mature ascogenous cells are striped.
Microscopic characters
The septate mycelium is 2-5 µm thick, it invades the host tissues intercellularly, concentrates along the vascular tissue and outgrows into subepidermal and epidermal parts of plant tissue. The ascogenous cells are formed intercalarly on the intercellular mycelium ( Figs  2a,b,c,f) . The cells of mycelium are enlarged, multinucleate, by septum divided into two parts in the shape of Taphrina ascus (Figs 2a,b,c) . Finally they are spherical to subspherical (of lemon and globose form) (Figs  2d,g ). In older ascogenous cells the changes in internal content of these cells and the formation of an outer cell wall are visible (Figs 2g,h ). Mature ascogenous cells are 48-112 × 32-80 µm (the most frequently 64-71 × 61-64 µm) in diameter, L = 70 µm long, W = 60 µm wide, Q = 1.01 (n = 100/1) (Fig. 3) . As can be seen from Table 1, the ascogenous cells from Germany, Poland and Slovakia are very similar. The ascogenous cell walls are three-layered, light yellowish-brown 5-(9) µm thick in Table 1 . Protomyces bürenianus on Galinsoga parviflora in some European countries.
Protomyces buerenianus on Galinsoga parviflora (measured sizes of ascogenous cells in µm)
Slovakia
Germany Poland Buhr (1949) Sa lata ( diameter (Fig. 3a) . The exosporium is smooth, hard, with apical papilla and with short basal appendages like pedicle or basal cell of Taphrina ascus (Figs 3b,c,d ), the mesosporium is smooth and often of various thickness and the endosporium -the innermost lamella -forms ascus (vesicle) (Figs 3a,e,f) . When the ascogenous cells begin to germinate, the exosporium splits, allowing the "vesicle" (ascus) to protrude (Figs 3e,f) . Mature ascospores were not observed.
Ecological features
Galinsoga parviflora -(small flower galinsoga) -is the neophytic annual plant in European territory, growing in the crop fields, gardens and waste places with other plant species typical for ruderal plant communities, characteristic for disturbed places. Because it grows best under moist conditions it can become a serious problem under irrigation or in areas which receive year-round rainfall. The plant prefers rich, light (sandy), medium (loamy) and heavy (clay) soils with acid, neutral or basic (alkaline) characters of soils. It can grow in semi-shade (light woodland) or no shade. The longer period of moist soil conditions and higher temperature caused successful infection process of Protomyces buerenianus on rapidly growing Galinsoga. The fungus attacks tissues of seedlings of Galinsoga parviflora already at a very young stage during favourable moisture and temperature conditions in May and June. The fungus galls can be observed by the end of autumn on the rest of the infected plant tissues. For both host plant and fungus the moisture and temperature are very important ecological factors. These ecological conditions have not been recorded in two following spring seasons (2005, 2006) and fungus infection has not been recorded. We assume the ascogenous cells are able to survive in the soil for a much longer time (e.g. like spores of the fungus Tilletia contravesa Kühn), and to germinate only under suitable host-pathogen relations and ecological conditions. For Slovakian territory the moisture and hot spring period are not very typical ecological conditions, and they can help to clarify the occurrence of very rare host -fungus combination. Until now, Protomyces buerenianus on Galinsoga parviflora has been found only in northern parts of Central Europe in Germany (Buhr 1949) and Poland (Sa lata 1979) . Our finding in Slovakia demonstrates the new southeast boundary of the fungus distribution.
